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summary 


This  paper  presents  the  methodology  and  results  of  a  limited  study 
undertaken  to  determine  collateral  population  damage  from  weapons  aimed 
at  strategic  military  bases  and  to  roughly  estimate  the  cost  of  blast 
shelters  to  protect  everyone  at  risk.  The  study  had  the  following  as¬ 
sumptions  and  criteria: 

1 .  Target s  --  57  operational  SAC  bases  taken  from  unclassified 
sources  and  located  on  Sectional  Aeronautical  Charts,  Coast 
and  Geodetic  Survey. 

2.  Weapons  - -  Optimum  air  burst,  0-CEP,  with  ground  zero  occurring 
at  the  center  of  each  base.  Compu tat  ions  were  run  for  I,  2,  4, 

S,  16  and  $4  MT  si^e  weapons,  one  weapon  delivered  per  base 
{range  of  from  57  to  3648  total  MT's  delivered). 

3.  Damage  Hode 1  --  A  roughiy  Gaussian  relationship  between  per  cent 
mortalities  and  peak  overpressure  in  which  the  0.5  kill  probabil- 

i ty  (Pk)  for  the  unprotected  was  taken  at  10  ps:  with  no  survivors 
at  20  psi.  In  each  city  the  model  assumes  that  the  population  at 
risk  is  so  distributed  that  the  kill  probability  for  the  total 
population  is  equal  to  the  P^  at  the  population  center, 

4.  Cost  iiodel  --  The  cost  per  blast  shelter  space  is  equal  to  $50  + 
$20  tTp,  where  p  is  the  designed  overpressure  rating  in  pounds  per 
square  inch. 

Four  sets  of  calculations  are  given.  The  first  (Appendix  A,  labeled 
"Rough  Computat ions")  contains  a  detailed  listing  of  bases  and  cities  at 
risk,  plus  mortalities  computed  u~‘  ig  census  data,  target  to  city  distances, 
and  the  damage  model  selected.  The  second  (Appendix  8,  labeled  "Detail 
Calculations  for  Ten  Targets")  contains  the  results  of  refined  calculations 
for  some  large  cities  in  which  each  census  tract  is  treated  as  a  population 
center.  The  third  (Appendix  C,  labeled  "Adjusted  Computations")  contains 
the  results  of  modifying  the  first  set  of  computations  according  to  the 
results  of  the  refined  computations.  The  fourth  (Appendix  0,  labeled 
"Blast  Shelter  Cost  Computat ions")  contains  biast  shelter  cost  calculations 
for  protection  against  t-MT  and  8-MT  attacks. 

The  significant  results  of  the  various  computations  are  as  follows: 

1.  Collateral  damage  for  the  unprotected  population  around  57  SAC 
bases : 

Pop.  at  Risk  Estimated  Mortalities  (Millions) 

(Hi  11  ions)  1  MT  2  MT  4  MT  8  MT  16  HT  64  MT 


12.0 


1.2  1.7  2.4  3.5  4.8 


7.6 
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Z*  Cost  to  provide  a  blast  shelter  space  for  ali  at  risk  to  snore 

than  §  psli 

Against  a  1-MT  attack  $320,000,000  (app roxirsately  2,700,000  spaces) 
Against  an  8-MT  attack  —  $825,000,000  (approximately  6,600,000  spaces) 

3.  Tan  per  cent  of  the  targets  account  for  20%  to  40%  of  the  people 
at  risk  depending  on  weapon  size  and  40%  of  the  mortalities.  Twenty  per 
cent  of  the  targets  account  for  35%  to  55%  of  the  people  at  risk  depending 
m  weapon  size  and  60%  of  the  mortalities. 

The  paper  also  concludes  that  some  additional  work  might  be  wortbwbife 
to  Indicate  the  effects  of  aiming  errors  (finite  CEP's)  on  collateral  damage. 
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j  nt  roduc  t  I on 

Amort  q  the  vai  i  ou  ,  possible  hardened  and/or  dispersed  shelter  programs 
are  those  whit"  are  de%  iqned  to  limit  collateral  damage  resulting  f  tor- 
weapons  ai.  °d  only  at  i  iiitary  targets,  Preparatory  to  de  r  err- i  n  i  no  the 
effectiveness  and  cost  of  syrh  programs,  it  is  necessary  to  undertake  sone 
basic  map  exercises  and  cor-.pu  tat  ions  in  deterr  i  ne  the  current  vulnerability 
ot  the  country  to  a  ra^ge  of  count  c-r  force  attacks.  This  paper  preset  ts  the 
methodology  and  results  of  one  set  of  col  lateral  damage  cal culat Ions  and 
t  last  shelter  cost  •;  a !  •  t;  I  at  I  on  , 


Target  s 

Targets  selected  for  coenpu tat  i on  ol  damages  consist  of  57  air  bases 
located  within  the  continental  United  States.  These  are  distributed  as 
shown  on  Figure  I  and  are  li'ted  in  Appendices  A  and  C.  This  list  was 
compiled  from  various  unclassified  sources 

The  air  bases  are  divided  into  two  groups  designated  A0  priority  and 
A]  priority."  An  A0  priority  target  is  one  housing  or  supporting  iCBM 
facilities.  An  Aj  priority  target  is  a  SAC  base. 

Hypothetical  attacks  were  run  on  each  base  assuming  !,  2,  4,  8,  lb, 
and  64  MT  air  burst  weapons  delivered  on  target  .  Ground  zeros  were  as¬ 
sumed  to  occur  at  the  midpoint  of  the  longest  runway  as  shown  on  Sectional 
Aeronautical  Charts  compiled  by  the  Coast  and  Geodetic  Survey,  U.S.  Dept, 
of  Commerce.  Where  runways  were  not  shown,  the  GZ  was  taken  at  the  center 
of  the  symbol  designating  the  air  case. 


Damage  Hodel 

Two  basic  assumptions  were  u  n’.'l  to  determine  mortalities  from  any  size 
weapon.  First,  the  per  cent  mo- t a i i t i rs  vs.  peak  overpressure  relationship 
was  assumed  to  be  Gaussian  for  all  prompt  weapons  effects  roughly  approxi¬ 
mating  the  Japanese  experiences.  In  this  relationship,  'or  an  unprotected 
population  50’/-  mortalities  (Pp  =  O.k)  from  blast  effects  occur  at  a  distance 
from  GZ  cor  respond i nq  t o  10  psi.  Above  20  psi  there  at  a  no  survivors.  Sec¬ 
ond,  for  smal  I  population  (.enters  we  assume  that  'fie  population  of  anv  urban 
concentration  is  so  distributed  that  the  probability  of  kill  for  the  total 
concentration  is  equal  t o  the  P^  at  the  population  center.  Ton  large  popu¬ 
lated  areas  near  the  bases  are  exar i ned  in  defai I 

Using  current  d i st anc e-ove rpres sg r e  re  I  at  inn  sh  i  ps  and  scaling  I  aws  ,**>  * 
is  now  possible  to  .alrulate  damage  t  i  , »  the  vat  imis  weapon  sizes  \Tablo  I  ). 


"The  Probable  Fallout  Threat  Over  the  Continental  United  States," 

E  .  D  .  C  a  II  a  ban  ,  e  t  <*.  I  .  ,  Te ..  hn  i  a  1  Ope  r  a  t  i  >n  s  In.,  TO-Rhb-l^,  De  .  i960. 

" " ' '  E  f  fee  t  «•  'd  Nac  tear  Weapons  ,  Aft.  I  H62 
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TABLE  ) 

COLLATERAL  DAMAGE  -  /  BLAST  MORTALITIES 


(ps  i ) 

Pk  (kill 
probab i 1 : ty } 

Di 

stance 

to 

(Miles)  from  GZ  (airburst) 
Population  Center 

1  MT 

2  MT 

4  MT 

8  MT 

16  MT 

64  MT 

20 

1  .00 

i  .75 

2.2 

2.8 

3 .5 

4.5 

7.0 

19 

.95 

i  .80 

2.3 

2  .9 

3.6 

4.6 

7.2 

18 

.90 

!  .90 

2  .4 

5  .o 

3.8 

4  .8 

7.5 

17 

.65 

i  .95 

2.5 

3.1 

3.9 

4.9 

7.7 

!  6 

.80 

2.00 

2  .6 

3.2 

4.0 

5  .  ! 

8,0 

15 

.75 

2 .  ! 

2.7 

3.3 

4.2 

5.3 

6.3 

14 

.70 

2.2 

2.8 

3.5 

4.4 

5  .6 

8.7 

13 

.65 

2.3 

2.9 

3.7 

4  .6 

5-6 

9.2 

12 

.60 

2  .4 

3.! 

3.9 

4.9 

6.1 

9.6 

1 1 

.55 

2.6 

3.3 

4.1 

C.  9 
./  •  *“ 

6.5 

!0.2 

10 

.50 

2.7 

3.5 

4.3 

5.5 

6.9 

10.9 

9 

.45 

2.9 

3.7 

4.6 

5  .8 

7.4 

i  1  .6 

8 

.40 

3.2 

4.0 

5  .0 

6.3 

B.O 

12.7 

7 

.35 

3.5 

4  .4 

5.5 

6.9 

8.8 

13.8 

b 

.30 

3.8 

4 . 8 

6.0 

7.7 

9.7 

15.4 

5 

.20 

4.3 

5.5 

6.9 

8.7 

1  1 .0 

17.4 

4 

JO 

5  J 

6.4 

b.o 

10.2 

12.8 

20.4 

3 

.05 

6.2 

7.8 

9.8 

12.5 

15.7 

25.0 

Calculation  Procedures 

The  preliminary  or  "first  cut"  computations  were  done  as  fol lows.  Using 
the  Aeronautical  Charts,  all  urban  and  urbanized  places  at  risk  were  located 
and  listed  by  name  and  distance  from  the  GZ.  In  this  first  try,  the  list  is 
limited  to  places  withi  15  miles  of  the  target  except  for  large  cities  within 
a  25-mi le  radius.  Reputation  figures  for  each  place  were  obtained  from  census 
data."  In  order  to  "pick  up"  as  much  of  the  rural  population  as  possible, 
towns  were  also  counted  and  included  at  2000  persons  per  town.  These  were 
assumed  to  be  uniformly  distributed  within  a  15_mile  radius  circle.  The  P^, 
assigned  to  the  towns  is  "weighted"  on  an  area  basis.  Using  the  data  given 
in  Table  1,  mortalities  for  each  place  were  calculated  by  multiplying  the 
total  population  by  the  proper  Pp.~:  All  of  the  detail  work  may  be  found  in 
Appendix  A.  The  results  showing  the  vulnerability  to  blast  of  about  14  mil¬ 
lion  people  at  risk  are  summarized  in  the  follovving  table. 


•'-'United  States  Census  Population  I960.  Uni  ted  Sates  Summary,  Uni  ted 
States  Dept,  of  Commerce ,  Bureau  of  i he  Census. 

"'•'Minimum  Pk  was  chosen  at  .01. 
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TABLE  2 


COLLATERAL  BLAST  DAMAGE  FOR  57  SAC  BASES 


Pop 

.  at  risk 

Mortal i t i es 

(mi  1  1  i 

ions) 

(m 

i 11  ions) 

1  MT 

2  MT 

4  MT 

8  MT 

16  MT 

64  MT 

14.00 

0.83 

1 .41 

2.23 

3.32 

4.73 

7.94 

% 

100 

5.9 

10.0 

16.0 

23.7 

33.8 

56.7 

During  these  compu tat i on s  it  appeared  that  some  serious  deviations 
from  the  model  might  have  been  introduced  due  to  the  simple  treatment  of 
large  urbanized  areas  especially  where:  a)  an  urbanized  area  was  not  weir 
defined,  or  b)  the  GZ  was  within  or  close  to  the  effective  radius'1  of  the 
city,  or  c)  the  city  was  very  far  (15-plus  miles)  from  GZ.  In  addition, 
it  was  very  possible  that  the  distribution  assumption  for  large  places  was 
grossly  inaccurate. 

As  a  result,  it  was  decided  to  select  a  few  places  (10  in  all)  and 
subject  them  to  a  more  detailed  analysis.  These  were  selected  primarily 
according  to  population;  as  many  in  the  250,000  and  over  category  as  time 
would  allow.  For  this  analysis  each  census  tract  within  20  miles  of  ground 
zero  was  considered  as  a  separate  population  center.  The  location  and  popu¬ 
lation  of  the  tracts  were  obtained  from  the  various  volumes  of  the  National 
Location  Code  prepared  by  the  Bureau  of  the  Census.  Measurements  were  made 
to  the  geographical  center  of  each  tract  and  population  figures  summed  for 
tracts  equidistant  from  GZ.  Pk's  were  then  applied  to  sums  according  to 
Table  1.  The  detailed  calculations  can  be  found  in  Appendix  B. 

A  comparison  of  the  calculation  procedures  (Table  3)  indicates  that 
the  rough  computation  is  accurate  especially  in  the  medium  weapons  range 
(2-8  MT)  and  for  wide  variations  in  population  (Detroit),  and  for  distance 
from  GZ  (Miami).  For  highly  concentrated  places''**  it  is  very  accurate. 

On  the  basis  of  the  detailed  figures  it  was  decided  to  go  back  over 
the  first  approx imat ion  and  make  more  adjustments.  These  were  applied  as 
f o I  1 ows . 

1.  Across-the-board  adjustment  of  population  at  risk  and  mortalities. 
The  popu lat ion-at-r i sk  comparison  for  all  places  except  Miami  and  Detroit 
indicates  that  a  107  increase  if  the  rough  figures  is  called  for. 


'Effective  radius  (designated  in  Appendix  A)  is  the  radius  of  a 
circle  whose  area  is  equal  to  the  urban  area  figures  given  in  the  census 
i nformat i on . 

"**Cities  like  Tacoma  where  the  urban  fringe  population  drops  oft  sharply 
away  from  the  central  city. 
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TABLE  3 

COMPARISON  OF  CALCULATION  METHODS 

Aj  Priority  Ta rue t s 

Lowry  A FB,  Denver,  Colorado  d  =  5.2  mi 


Pop.  at  risk  (thousands) 

Morta 1 i t ies 

(thousands) 

i 

MT 

2  MT 

4  MT  Z  MT 

16  HT 

r  1 

O^y  n  l 

Rough  Ca i c 

808 

72 

193 

315  451 

628 

806 

Detail  Calc. 

8i  3 

157 

225 

303  396 

498 

677 

McConnell  AFB, 

Wichita, 

Kansas 

d  -  5.5  mi. 

Pop,  at  risk  (thousand*-) 

Morta 1 i t ies 

( thousands) 

1 

MT 

2  MT 

4  MT  8  MT 

16  MT 

64  MT 

Rough  Calc. 

323 

36 

59 

S  05  1  53 

222 

316 

Detail  Ca  1  c. . 

36? 

62 

98 

138  185 

236 

312 

Fa  i  rch i Id  AFB, 

Spokane , 

Wash i ngton 

d  -  12.5  in  i  . 

Pop 

■ .  at  risk 

(thousands) 

Morta)  it.  ies 

(thou 

Sands) 

1 

MT 

2  MT 

4  MT  8  MT 

16  MT 

64  MT 

Rough  Calc. 

257 

1  1 

12 

15  25 

42 

1  16 

Detail  Calc. 

263 

7 

8 

14  29 

52 

130 

A0  Pr  t  or i t y 

Ta  ryets 

March  AFB,  San 

Bernardino,  Riverside,  Ca ! 

* i Torn i a 

d  m  8,8  mi  , 

Pop 

.  at.  risk 

(thousands) 

Mortal  i t i e  s 

(thousands ) 

i 

MT 

2  MT 

4  MT  8  MT 

16  MT 

64  MT 

Rough  Ca 1 c . 

398 

5 

6 

37  81 

1  39 

2  74 

Detail  Calc. 

470 

10 

14 

27  47 

149 

2  06 

Homestead  AFB, 

Homestead 

(M iam i ) ,  Florida 

d  (Miami)  = 

23.5  m 

i  . 

Pop . 

at  risk 

( t  housnnds ) 

Mor t  a  1  i t i es 

( thousands ) 

1 

MT 

2  MT 

4  MT  8  MT 

16  MT 

64  MT 

Rough  Ca 1 c . 

871 

1  i 

13 

15  IS 

22 

78 

Detail  Calc. 

253 

13 

1  7 

24  33 

44 

97 

MacDill  AFB,  Tampa  -  St. 

Petersburg.  Plot 

'  1  da 

d  -  9.6  mi. 

Pop 

•  <3  1  r  1  b  k 

( l housa  nds ) 

Mori  a  1  1 t ies 

( thousands) 

/ 

m  r 

4.  M  i 

4  MT  8  MF 

1  b  MT 

64  MT 

Rough  Calc. 

684 

Detail  Ca  U  . 

"i  ■-> 

7 

r 

7 

/ 

0.  ’•  05 

!  9 ; 

4o  : 

/  U  t 

jb 

bi  1 0M 

i  /  c 

36/ 
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TABLE  3  (Continued) 

i 

Westever  AFB,  Springfield,  Chicopee,  Holyoke,  Massachusetts  d  -  5,2  mi. 


Pop.  at  risk  (thousands) 

Rough  Calc.  467 

Detail  Calc.  530 

Se 1  fridge  AFB ,  Detroit,  Michigan 

Pop.  at  risk  (thousands) 

Rough  Calc.  3538 

Detai I  Calc.  1277 

Carswel 1  AFB,  Fort  Worth,  Texas 

Pop.  at  risk  (thousands) 

Rough  Calc.  513 

Detail  Calc.  484 

McChord  AFB,  Tacoma ,  Washington 

Pop.  at  risk  (thousands) 

Rough  Calc.  274 

Deta  i  1  Calc .  408 


Mortalities  (thousands) 


MT 

2  MT 

4  MT 

8  MT 

16  MT 

64  MT 

45 

108 

176 

253 

348 

456 

6k 

101 

150 

218 

290 

423 

8  : 

19.0  mi 

« 

Mortalities 

( thousands ) 

MT 

2  MT 

/.  urr 
rt  t 

8  MT 

16  MT 

64  MT 

35 

35 

35 

35 

35 

566 

25 

38 

50 

94 

149 

425 

d  r 

6.4  mi. 

Mor  ta 1  i t ies 

(thousands) 

MT 

2  MT 

4  MT 

8  MT 

16  MT 

64  HI 

21 

61 

1  32 

198 

285 

509 

43 

67 

103 

153 

212 

339 

d  = 

5.1  m i . 

Morta  t i t ies 

(thousands) 

MT 

2  MT 

4  MT 

8  MT  16  MT 

64  MT 

24 

60 

91 

131 

190 

251 

3! 

51 

87 

125 

173 

2  74 

Weighted  distance 
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2,  Adjust  the  mortality  figures  tor  other  iarge  places  in  accordance 
with  the  detailed  figures  (size  and  distance  from  G Z).  Thus  we  proportion: 


Base  Number 

Tucson  like  Wichita 
fcpeka  like  fort  Worth 
Lincoln  like  Wichita 
Omaha  like  Tampa-St.  Petersburg 
Little  Rock  like  Spokane 
Orlando  like  Tampa-St.  Petersburg 
Shreveport  like  Fort  Worth 
Utica  like  Spokane 
Columbus  like  Spokane 
Dayton  like  Tampa-St.  Petersburg; 

Springfield  like  Miami 

The  details  of  these  adjustments  as  applied  to  the  rough  computations 
are  found  in  Appendix  C.  The  summation  of  results  appears  in  the  following 
table.  Table  2  is  reproduced  to  facilitate  comparisons  between  calculation 
/net  hods . 


1 

7 

10 

II 

21 

26 

33 

47 

51 

52 


TABLE  4 


ADJUSTED  DETAILED  CALCULATIONS 


Pop.  at  risk 

Mortal  i  t  ies  (Millions) 

(Millions) 

1  MT 

2  MT 

4  MT  «  mj 

16  MT 

64  MT 

12.04 

1.15 

1.69 

2.43  3.47 

4.77 

7.58 

'/  100 

9.5 

14.0 

20.2  26.9 

39.6 

63.0 

ROUGH 

CALCULATIONS 

Pop.  at  risk 

Mor  t a  1 i ties 

(M  i  1  )  i  on  s ) 

(Millions) 

1  MT 

2  MT 

4  MT 

8  MT  16  MT 

64  MT 

14.00 

0.83 

1.41 

2.23 

3.32  4.  73 

7.94 

/  10C 

5.9 

I  0.0 

16.0 

23.7  33.8 

56.7 
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Discussion 

There  are  many  points  to  be  made  about  these  collateral  damage  com¬ 
putations,  their  meaning  and  usefulness.  Among  these  are  the  following: 

1.  Concerning  the  calculation  procedures  only,  it  appears  that  further 
refinements  (i.e.,  mapping  each  base  in  detail)  might  improve  results  but 
probably  with  diminishing  returns,  considering  the  additional  effort  re¬ 
quired  and  the  roughness  of  the  modei.  However,  it  may  be  worthwhile  to 
re-run  the  calculations  to  determine  the  effects  of  aiming  errors  (CEP's) 

on  total  damage.  Even  if  one  credits  an  enemy  with  very  accurate  weapons, 
there  is  the  outside  chance  that  the  ground  zero  will  occur  two’"*  or  more 
CEP's  away  from  the  target  and  toward  the  city.  This  "worst  case"  compu¬ 
tation  might  be  run,  say,  using  one-half  nautical  mile  CEP  weapons  in  the 
medium  yield  range  (1-8  MT)  and  locating  the  ground  zeros  one  mile  nearer 
the  cities. 

2.  Regardless  of  compu tat ional  procedures,  one  does  notice  the  gross 
inequalities  of  targets  in  terms  of  collateral  damage.  One  might  argue, 
for  example,  that  an  enemy  sees  all  A0  targets  as  being  equal  in  value. 

That  is,  the  threat  to  him  from  Lowry  (Denver,  800,000  at  risk)  may  appear 
the  same  as  that  from  Mountain  Home  (9,000  at  risk).  One  might  also  argue 
that  the  assigned  megatonnages  are  equal.  Here,  the  guess  is  that  even  if 
an  enemy  wished  to  assign  smaller  weapons  to  Lowry,  he  could  not  because 
he  doesn't  have  them.  Of  course  this  does  not  mean  that  he  must  neces¬ 
sarily  be  malevolent;  this  has  to  do  with  targeting  doctrines.  However, 
whether  malevolent  or  benevolent,  damage  at  Mountain  Home  is  small  and  re¬ 
mains  so  regardless  of  doctrine.  At  Denver,  Detroit  and  other  large  places, 
this  is  not  the  case.  Here,  attacks  with  avoidance  or  "bonus"  are  clearly 
available.  As  a  special  feature  of  target  inequalities,  consider  the  elim¬ 
ination  of  some  high  risk  bases  (Figure  2).  A  10%  reduction  in  bases  re¬ 
duces  the  people  at  risk  by  20%  to  40%  depending  on  the  size  of  the  weapon 
and  reduces  mortalities  by  about  40%  for  all  size  weapons.  A  20%  reduction 
in  bases  reduces  the  people  at  risk  by  35%  to  55%  and  mortalities  by  about 
60%. 


3.  In  the  design  of  blast  shelter  programs,  these  inequalities  intro¬ 
duce  annoying  problems.  To  someone  planning  a  program  around  Lowry  or  West- 
over  AFB,  Mountain  Home  or  Roswe i 1  AFB  looks  like  it  already  is  blast  pro¬ 
tected.  In  addition,  the  population  around  these  remote  places  have  other 
"built-in"  means  for  protection  such  as  easy  dispersal  and  probably  easily 
available  equipment  for  improvising  shelter. 

4.  In  connection  with  (3)  above,  it  is  important  that  defense  plan¬ 
ners  recognize  that  the  cost  of  equal  protection  per  capita  will  vary  from 
place  to  place.  That  is,  it  may  not  be  realistic  to  estimate  the  over-all 
costs  of  blast  shelter  programs  by  assigning  costs  regardless  of  locale 
even  for  shelters  of  equal  hardness. 


There  is  about  95%  probability  that  a  weapon 
of  two  CEP  radius. 


lands  within  a  circle 


:  tes  -  Mil! ions 


HI -361 
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Optimum  Air  Burst  Megatons  Delivered  on  Each  Target 

Figure  2 
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5.  To  a  first  approx imat i on  the  cost  of  a  program  which  provides 
blast  shelters  which  protect  against  any  size  weapon  (or  less)  can  be 
obtained  by  taking  the  cost  of  a  required  shelter  space  at  the  center  of 
population,  multiplying  by  the  population  of  the  area,  and  summing  over 
the  5 7  bases.  This  was  done  for  !-MT  weapons  and  8-.MT  weapons,  except 
that  some  detailed  calculations  were  done  for  10  large  places  and  adjust¬ 
ments  applied  to  other  big  cities.  These  calculations  are  found  in  Appen¬ 
dix  D,  Costs  are  based  on  the  formula 

Cost  per  space  *  $50  +  $20  Vp” 
where  p  *  shelter  psi  rating 

and  10  levels  of  shelter  hardness  (220,  100,  60,  40,  25,  20,  16,  12,  9, 
and  6  psi).  Shelters  are  provided  within  10  miles  of  G2  for  the  8-MT 
weapon  and  5  miles  for  the  i-MT  weapon.  Overpressures  at  greater  dis¬ 
tances  are  less  than  5  psi  and  we  assume  blast  shelters  are  not  required. 

In  addition,  we  assume  that  people  close  to  GZ  (<C  1  mile  for  8  MT  and 
<0.5  mile  for  1  MT)  are  able  to  disperse  to  the  shelters  provided  for  them, 
them.  Total  program  costs  are: 

For  1  MT  $320,000,000  (approximately  2,700,000  spaces) 

For  8  MT  $825,000,000  (approximately  6.600,000  spaces) 

This  presumably  results  in  zero  mortalities  from  blast. 
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APPENDIX  A 


COLLATERAL  DAMAGE 
Rough  Computet Ions 


In  the  following  tables,  mortalities  calculated  at  a  target 
location  are  listed  under  each  weapon  size  and  are  in  thousands 
of  people, 

R0,  is  the  radius  of  an  equivalent  circular  city  (miles) 
whose  area  is  equal  to  the  urban  (or  urbanized,  if  available) 
area  of  the  actual  city  as  given  in  the  I960  census  data, 
d,  is  the  distance  in  miles  f ran  the  apparent  center  of  the 
equivalent  circular  city  to  the  target.  The  quantity  R  =  d  -  R0 > 
is  the  distance  in  miles  from,  the  edge  of  the  equivalent  circular 
city  to  the  target  .  Neither  R0  nor  R  is  required  in  computing 
damage  according  to  the  mode  I  selected.  These  quantities  have 
been  f  nd  useful  in  checking  the  computations  for  large  errors 
since  they  provide  a  yardstick  for  roughly  comparing  vulnerability 
be  tween  cities. 
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5  Towns 


COLLATERAL  DAMAGE 


Total  State  1 1 802 
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COLLATERAL  DAMAGE 
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Portsmouth 


A-24 
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2  Towns 
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APPE NOiX  B 

COLLATERAL  DAMAGE 

Detail  Calculations  for 
Ten  Targets 


In  the  following  tables,  d,  is  the  distance  in  miles 
(rounded  to  the  nearest  half-mile)  from  the  target  tc  the 
geographical  centers  of  sur.c.mding  census  tracts  as  shown  in 
the  various  volumes  of  National  Location  Code  prepared  by  the 
Bureau  of  the  Census  for  OCD-DOO  and  the  National  Resource 
Evaluation  Center-OEP,  1962.  Kill  probab i 1 i t i es  are  assigned 
according  to  this  distance  and  the  data  given  in  Table  I 
located  in  the  main  section  of  this  report.  This  assumes  that 
the  damage  to  the  entire  census  tract  Is  equal  to  the  damage  at 
its  center.  The  computations  were  simplified  by  grouping  equi- 
d i s  tan  t  t  rac  t s . 
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TABLE  i 

COLLATE RA i  DAM AG E  COMA u 1 A! i DNS 


{ Lowry 

Air  F  0  r 

ce  Base . 

Du  five  r 

,  Colorado) 

_ _ J _ MJ 

2  Ml 

MI 

Di  si  . 

No  . 

tot  a  i 

p 

0 

d  Mi. 

T 1  dc  i  s 

Fop  . 

k 

Mor  f _ 

P 

k  Mur f  . 

Mot  s 

G.O 

f 

5500 

! 

5500 

f  5500 

1 

5  5  co 

o ,  5 

-- 

1 

1 

i 

-  - 

i  .0 

58OO 

1 

S800 

1  5800 

\ 

» 

5800 

1.5 

1 

3  7900 

.95 

36000 

i  37900 

1 

37900 

2.0 

8 

3  b  900 

.80 

2  8/00 

. 95  34 l 00 

1 

35900 

2-5 

9 

41600 

•  58 

24100 

.85  35400 

•  95 

39500 

3.0 

9 

44300 

.43 

1 9000 

.63  27900 

.  90 

39900 

3-5 

fa 

26800 

.35 

9400 

.30  13400 

■  70 

1  8800 

5 .0 

8 

32  !  00 

.26 

8300 

.40  12800 

•  57 

18300 

A.  5 

10 

42500 

.18 

7/00 

.34  14600 

.46 

1 9600 

5-0 

10 

6  N  00 

.  1  1 

6/00 

.28  i/100 

.40 

24400 

5.5 

1  1 

48700 

.0/ 

3-4  00 

.20  9700 

■  35 

!  7000 

t .  0 

7 

22/00 

.06 

1400 

.15  3*00 

■  30 

6800 

6.5 

6 

28!  00 

■  03 

800 

.11  3100 

.24 

6700 

7.0 

8 

31900 

-- 

-- 

.08  2600 

.20 

6400 

7.5 

7 

3  7  700 

-- 

-- 

.04  1500 

.15 

5  700 

8.0 

8 

492  00 

-- 

-- 

.  10 

4900 

8.5 

4 

29!  00 

-- 

-- 

-- 

.09 

2600 

y.o 

9 

4  7600 

-- 

-- 

-- 

.08 

3800 

9.5 

6 

32900 

-- 

-- 

-- 

.  0b 

2  000 

iO.O 

6 

3  1200 

-- 

-- 

.04 

12  00 

IQ. 5 

2 

13700 

l  i  .0 

3 

L0300 

1  i  .5 

2 

1  !4UU 

1  ?  .  0 

Not es  : 

!2.3 

3 

2  02  00 

!3.o 

3 

2  0  i  OO 

1 

Population  snd  Mo 

rtai  i 

t  I  es 

13.5 

2 

1  7600 

in  thousand1. 

14.0 

'4.5 

2 

7200 

p 

Kill  Probab i  1  i  t  y 
opt  i  iiiuiii  j  i  r  burst 

(pj 

f  or 

15.0 

:  5  •  5 

-- 

-- 

i  6 . 0 

1 

2600 

1 6 . 5 

-- 

-- 

17.0 

-- 

*7-5 

1 

4  000 

>’8.0 

1 

32  00 

18.5 

-- 

>4.0 

-- 

-- 

19.5 

-- 

-- 

20.0 

-- 

-- 

TOTALS 

>'62 

9T2900 

1 AbHOO 

2/lM  7uu 

) U L  ft ; i. 

(CCNT ' D.  5 


TABLE  i  { con  t (d , ) 

COLLATERAL  DAMAGE  COMPUTATIONS 
(Lowry  Air  Force  Base,  Denver,  Colorado) 


8 

HT _ 

16  HI 

64 

MT 

D »  s  t , 

<i  Mi  . 

No . 

T  racts 

Total 
Pop . 

?k 

Mor  t . 

Pk 

Mort  , 

Pk 

Mor  t  . 

0.0 

1 

5500 

1 

O 

O 

lA 

LA 

1 

55OO 

I 

5500 

0.5 

-- 

-- 

1 

i 

-- 

1 

-- 

i  .0 

2 

5800 

1 

5800 

! 

5800 

5800 

1.5 

7 

37900 

1 

37900 

1 

3/900 

37900 

2.0 

8 

35900 

1 

35900 

1 

35900 

1 

35900 

2.5 

9 

41600 

1 

41600 

1 

41600 

! 

41600 

3.0 

9 

44300 

1 

44300 

1 

44300 

1 

44300 

3-5 

6 

26800 

.95 

25500 

I 

26800 

! 

26800 

4.0 

8 

32  i  00 

.80 

25700 

1 

32100 

1 

32100 

4-5 

10 

42500 

-67 

28500 

.95 

40400 

1 

42500 

5-0 

10 

61)00 

•  58 

35400 

.83 

50700 

1 

61  !  00 

5-5 

1  1 

48700 

.50 

24400 

.72 

35100 

1 

48700 

6.0 

7 

22  700 

.43 

9800 

.62 

14100 

1 

22700 

6-5 

6 

28100 

.38 

10700 

.55 

15500 

1 

28100 

7-0 

8 

3i900 

•  34 

1  0800 

.49 

1  5600 

.95 

30300 

7.5 

7 

37700 

.3) 

1  1700 

.44 

16600 

.90 

33900 

8.0 

8 

49200 

.28 

13800 

.40 

19700 

.80 

394U0 

8.5 

4 

29100 

.22 

6400 

•  36 

10500 

.72 

2  1000 

9.0 

9 

47600 

.17 

8100 

.34 

16200 

.6? 

31900 

5-5 

6 

32900 

.  14 

4600 

•  31 

10200 

.61 

20100 

10.0 

6 

31200 

.  1  1 

3^00 

.27 

8400 

.56 

17500 

10.5 

2 

13700 

.10 

i4QU 

•  23 

3200 

.53 

7300 

1  i  .0 

3 

2  0300 

.09 

1800 

.20 

4(00 

.49 

9900 

l  i  -5 

2 

1  1 4  0C 

.07 

800 

.17 

1900 

.45 

5100 

12.0 

— 

— 

.06 

— 

.  14 

-- 

.43 

-- 

12.5 

3 

2  02  00 

•  05 

1000 

.  1  ! 

2200 

.4! 

8300 

13.0 

3 

20100 

.04 

800 

.09 

1800 

.39 

7800 

13-5 

2 

1  7600 

-- 

— 

.08 

1400 

.37 

6500 

14.0 

2 

7200 

-07 

500 

.35 

2500 

14.5 

-- 

.06 

-- 

.33 

-- 

15.0 

-- 

.05 

-- 

.31 

-- 

15.5 

.05 

— 

.30 

-- 

16.0 

1 

2600 

.04 

100 

.28 

0 

0 

16. 5 

-- 

.25 

17.0 

-- 

.23 

17o 

1 

4000 

.20 

800 

18.0 

1 

3200 

.  18 

600 

18.5 

-- 

-- 

.  16 

?  9 . 0 

-- 

-- 

.  !  4 

— 

19.5 

-- 

-- 

.  12 

-- 

20.0 

-- 

.  10 

-- 

TOTALS 

16/ 

812900 

395600 

_  - 

4981 00 

»  — 

6/6600 

8 -4 
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TABLE  2 

COLLATERAL  DAMAGE  COMPUTATIONS 
(McConnell  Air  Force  Base, 
Wichita,  Kansas) 


4  MT 


DSst. 


rsi 


d  Mi. 

Tracts 

Pop, 

Pk 

Mort . 

More. 

Pk 

Mort , 

0.0 

1 

2000 

1 

2000 

! 

2000 

1 

2000 

0.5 

— 

! 

— 

1 

---- 

1 

--  w  - 

1.0 

— 

1 

— 

! 

- _ _ 

1 

1.5 

3 

!  2800 

,95 

12200 

1 

i 

12800 

1 

12800 

2.0 

3 

7300 

.80 

5800 

.95 

6900 

i 

7300 

2.5 

3 

16500 

.58 

9600 

.85 

14000 

.95 

15700 

3.0 

4 

12900 

>3 

5500 

.63 

8100 

.90 

!  1600 

3.5 

4 

19200 

.35 

6700 

.50 

9600 

.70 

13400 

4.0 

9 

32800 

.26 

8500 

.40 

13100 

.57 

13700 

4.5 

8 

24500 

.  18 

4400 

.34 

8300 

.46 

11300 

5.0 

8 

38100 

.  1 1 

4200 

.28 

10700 

.40 

15  200 

5.5 

7 

19300 

.07 

1AO0 

,20 

3900 

.35 

6800 

6.0 

6 

22600 

.06 

1400 

.  15 

3400 

.30 

6800 

6.5 

6 

22800 

.03 

700 

.  H 

2500 

.24 

5500 

7.0 

6 

28800 

.08 

2300 

.20 

5800 

7.5 

3 

8700 

.04 

300 

.  15 

1300 

8.0 

4 

14500 

.  10 

1500 

8.5 

4 

10500 

.09 

900 

9.0 

3 

1  1000 

.08 

900 

9.5 

2 

5300 

.06 

300 

10.0 

2 

4000 

.04 

200 

10.5 

— 

---- 

n.o 

1 

3/00 

11.5 

— 

— 

12.0 

2 

1300 

Notes : 

12.5 

1 

4100 

13.0 

i 

2200 

1  . 

Popu 1  at i 

ion  and  Mortalities  in 

13.5 

2 

5900 

thousands 

14.0 

4 

6500 

2. 

Kill  Probab i 1 i ty 

(Pl)  for 

14.5 

2 

3500 

opt imum 

air  burst 

17300 


TOTALS 


361900 


62400 


97900 


i 38000 
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0.0 

0.5 

1.0 

1.5 

2.0 

2.5 
3.0 

3.5 
4.0 

4.5 
5.0 

5.5 

6.0 

6.5 
7.0 

7.5 

8.0 

8.5 
9.0 

9.5 

10.0 

10.5 

1  1.0 

H.5 

12.0 

>2.5 

13.0 

13.5 
14.0 

14.5 
15.0 

15.5 
16.0 

16.5 
17.0 

17.5 

18.0 

13.5 
19.0 

19.5 

20.0 


No. 

T  ract  s 


TABLE  2  (cont 'd. ) 
COLLATERAL  DAMAGE  COMPUTATIONS 
(McConnell  Air  Force  Base, 
Wichita,  Kansas) 


7300 
16500 
12900 
19200 
32800 
24500 
38100 
19300 
22600 
22800 
23800 
8700 
14500 
10500 
I  1000 
5300 
4000 


1300 

4100 

2200 

5900 

6500 

35QO 


8  MT 


Mort. 


12800 

7300 

16500 

12900 

18200 

26200 

16400 

22100 

9700 

9700 

8700 

9800 

2700 

4100 

2300 

1900 

7C0 

400 


Id  MT 


Mort . 


12800 
7300 
16500 
12900 
19200 
32800 
23300 
31600 
13900 
14000 
12 500 
14 100 
3300 
5800 
3800 
3700 
1600 
1  100 


12800 
7300 
16500 
12900 
19200 
32800 
24500 
38IOO 
19300 
22600 
22800 
27400 
7800 
1  1600 
7600 
7400 
3200 
2200 


600 

1700 

900 

2200 

2300 

1200 


17300 


2400 


TOTALS 


3oiyoo 


185100 


235500 


3 1 1600 
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TAB' £  3 

COLLATERAL  DAMAGE  COMPUTATIONS 
(Fairchild  Air  Force  Base, 
Spokane,  Washington) 


1  MT 

2  MT 

4  MT 

D  i  s  t . 
d  Mi, 

No. 

T  racts 

Tot . 

Pop, 

Pk  Mort. 

Pk  Mort . 

Pk  Mort. 

0.0 

0.5 

t.O 

1.5 

2.0 

2.5 
3.0 

3.5 
4.0 

4.5 
5.0 

5.5 

6.0 

6.5 
7.0 

7.5 

8.0 

8.5 
9.0 

9.5 

10.0 

10.5 
1  1  .0 
M.5 
12.0 

12.5 
13.0 

13.5 
14.0 

14.5 
15.0 

15.5 
16.0 

16.5 

17.0 

17.5 

18.0 

18.5 
19.0 

19.5 

20,0 


3 


1 

6 

1 

7 

5 
4 
4 
3 
3 

6 
3 

2 
1 

2 

1 

2 

2 

2 


2 

2 


I 


TOTALS  66 


5700 


5700 


5/UU 


5  700 


.95  - 

1 

---- 

1 

*•“«■** 

.80  - 

.95 

---- 

1 

- *  - 

.58  - 

.85 

---- 

.95 

- - 

.43  -  — 

.63 

----- 

.90 

— — 

.35  - 

.50 

---- 

.70 

4800 

.26  1200 

.40 

1900 

.57 

2700 

.18  - 

.34 

.... 

.46 

- — 

800 

.i!  100 

.28 

200 

.40 

o 

o 

m 

.07 

.15 

— 

.35 

— 

*"*“’**• 

.06 

.  1 1 

----- 

.30 

— 

-  —  “  — 

.03 

.08 

.24 

/  »  M  <•  « 

6500 

.04 

o 

o 

.20 

1300 

.15 

----- 

.10 

2300 

.09 

200 

23700 

.08 

1900 

5400 

.06 

300 

30700 

.04 

1200 

18500 

20300 

16400 

10200 

27500 

13700 

5000 

1000 

5100 


Notes : 

1.  Population  and  Mortalities 
in  thousands 

2.  Kill  Probability  (P^)  for 
opt imum  air  burst 


3600 

6100 

3100 

5700 

12500 

6900 


3800 

262900 


7000 


8100 


!  3600 


tCONT‘0. ) 
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TABLE  3  (corn  ‘d.) 
COLLATERAL  DAMAGE  COMPUTATIONS 
{Fairchild  Air  Force  Base, 
Spokane,  Wabninyion) 


0  * s  £ »  No”  “fot7 

-SLilL  Tracts  Pnr, 


16  MT _ 

Mort 


6 4  mt’ 


0.5 
I  ,0 
<‘.5 
2.0 
-.5 
3.0 

3.5 
4,0 

4.5 
5.0 

5.5 

6.0 

6.5 
7.0 

7.5 

8.0 

8.5 
9.0 

9.5 

10.0 

10.5 
M.O 
H.5 
12.0 

12.5 
13.0 

13.5 
14.0 

1 4.5 
15.0 

15.5 
16.0 

16.5 
17.0 
i  7.5 
18.0 
>8.5 
19.0 

19.5 

20.0 

TOTALS 


2300 
23700 
5400 
30700 
23600 
18500 
20300 
16400 
10200 
27500 
1  3700 


4000 
800 
3400 
2400 
1700 
1400 
1000 
5GC 
I  100 


2  62900 


3200 

.95 

6200 

.90 

---- 

.80 

«•  «•  w.  «• 

800 

.72 

1700 

8100 

.67 

1 5900 

1700 

.61 

3300 

8300 

.56 

1  7200 

5400 

.53 

12500 

3700 

.49 

9100 

3500 

.45 

9100 

2300 

.43 

7  1  00 

!  100 

.41 

4200 

2500 

.39 

10/00 

2200 

.37 

10200 

400 

.35 

1800 

100 

.33 

300 

300 

.3! 

1600 

.30 

- »  w 

100 

.28 

1000 

.25 

1500 

.23 

700 

.20 

1  IOC 

•  1  V? 

.  1 6 

2000 

•  14 

!  10 

.  12 

.  1  0 

U  (_)  0 

52400 

1 29900 

TABLE  4 

COLLATERAL  DAMAGE  COMPUTATIONS 
(March  Air  Force  Base, 

San  Berna rd i no^R i vers ide ,  California) 


_ I  MT _ 2  HT  4  MT _ 

Dist.  No.  Tot. 

d  Mi.  Tracts  Pop.  Pk  Mort.  pk  Mort.  Mort. 


0.0 

0.5 

1.0 

} 

5800 

1 

1 

» 

5800 

1 

i 

1 

5800 

1 

i 

1 

5800 

— 

— 

-  -  -  - 

*.«.  «... 

1.5 

*»■**•• 

— 

.95 

— 

1 

— 

1 

2,0 

— 

— 

.30 

— 

.95 

— 

1 

2.5 

— 

.58 

— 

.85 

— 

.95 

3.0 

1 

7300 

.43 

3100 

.63 

4600 

.90 

6600 

3.5 

— 

.35 

---- 

.50 

— 

.  70 

---- 

4.0 

— 

---- 

.  26 

---- 

.40 

— 

.57 

— 

**.5 

-  — 

— — 

.  18 

— 

.34 

---- 

.46 

— 

5.0 

--- 

.  It 

- --- 

.28 

— 

.40 

— 

5.5 

2 

7600 

.07 

500 

.20 

1500 

.  35 

2700 

6.0 

--- 

— 

.06 

— 

.  15 

- - 

.30 

— 

6.5 

1 

5300 

.03 

200 

.  1  1 

600 

.24 

1300 

7.0 

3 

8800 

.08 

700 

.20 

1800 

7.5 

4 

16000 

.04 

600 

.  15 

2400 

8.0 

5 

29200 

.  10 

2900 

8.5 

3 

11000 

.09 

1000 

9.0 

4 

19600 

.08 

1600 

9.5 

1 

4300 

.06 

300 

10.0 

I 

2000 

.04 

100 

10.5 

I 

5300 

11.0 

6 

26300 

n.5 

2 

7700 

Notes : 

12.0 

4 

16000 

12.5 

4 

13200 

1 .  Popu la t i on  and 

Mortal i t ies 

13.0 

4 

1  1600 

in  thousands 

n.5 

2 

8100 

2.  Kill 

Probab  i  1  i  ty  (P^) 

for 

14.0 

6 

27500 

optimum  air  burst 

5^.5 

7 

20600 

15.0 

7 

19700 

15.5 

9 

40000 

3  6.0 

7 

27500 

16.5 

10 

49000 

17.0 

4 

16 100 

17.5 

4 

20200 

18.0 

5 

3?  ’00 

18.5 

— 

— 

19.0 

1 

3700 

19.5 

— 

---- 

20.0 

1 

1300 

TOTALS 

1  10 

469900 

9600 

!  3800 

26500 

(CONT'O.  ) 
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TABLE  4  (cont'd.) 

COLLATERAL  DAMAGE  COMPUTATIONS 
(March  Air  force  Base, 

San  Ber na rd i no- R i ve rs I de ,  California) 


o  MT 

5  6  MT 

“STmT 

Oi  St. 

6  Mi. 

No, 

Tracts 

Tot. 

Pop. 

Pk 

Mort . 

Pk 

Mort. 

Mort. 

0,0 

1 

5800 

1 

5800 

1 

5800 

? 

5800 

0.5 

1 

1 

i 

—  .•MW 

?.o 

--- 

---- 

1 

- - 

1 

r 

-  —  «  - 

i 

5.5 

---- 

1 

1 

1 

i 

2.0 

--- 

1 

— 

1 

i 

2.5 

--- 

---- 

1 

1 

........ 

i 

*  »  W 

3.0 

! 

7300 

I 

7300 

1 

7300 

i 

7  300 

3.5 

--- 

.95 

— 

1 

i 

4.0 

— 

.80 

1 

i 

m  — ^  m 

4.5 

— 

— 

.67 

— 

.95 

i 

•m  m  «»  a 

5.0 

— 

---- 

.58 

- --- 

.33 

i 

5.5 

2 

7600 

.50 

3800 

.72 

5500 

i 

7600 

6.0 

— — 

.43 

.62 

i 

6.5 

1 

5300 

.38 

2000 

.55 

2900 

i 

5300 

7.0 

3 

8800 

.34 

3000 

.49 

4300 

.95 

8400 

7.5 

4 

16000 

.31 

5000 

.44 

7000 

.90 

14400 

8.0 

5 

29200 

.28 

8200 

.40 

1 1700 

.80 

23400 

8.5 

3 

11000 

.22 

2400 

.36 

4000 

.72 

7900 

9.0 

4 

19600 

.  17 

3300 

.34 

6700 

.67 

13100 

9.5 

1 

4300 

.  14 

600 

.31 

1300 

.61 

2600 

10. 0 

1 

2000 

.  H 

200 

.27 

500 

.56 

1 100 

10.5 

1 

5300 

.  10 

500 

.23 

1200 

.53 

2800 

H.O 

6 

26300 

.09 

2400 

.  20 

5300 

.49 

12900 

11.5 

2 

7700 

.07 

500 

.17 

1300 

.45 

3500 

52.0 

4 

16000 

.06 

1000 

.  14 

2200 

.43 

6900 

12.5 

4 

13200 

.05 

700 

.  1 1 

1500 

.41 

5400 

13.0 

4 

1  1600 

.04 

500 

.09 

1000 

.39 

4500 

13.5 

2 

8100 

.08 

600 

.37 

3000 

14.0 

6 

27500 

.07 

1900 

.35 

9700 

14.5 

7 

20600 

.06 

1200 

.33 

7000 

15.0 

7 

19700 

.05 

1000 

.31 

6100 

15.5 

9 

40000 

.05 

2000 

.30 

12000 

16. 0 

7 

27500 

.04 

1  100 

.28 

7700 

16.5 

10 

49000 

.25 

12300 

17.0 

4 

16100 

.23 

3700 

17.5 

4 

20200 

.  20 

4000 

18.0 

5 

39200 

.  18 

7100 

18.5 

— 

.  16 

19.0 

1 

3700 

.  14 

500 

19.5 

- - 

— 

.  12 

20.0 

1 

i  300 

.  10 

100 

TOTALS 

1  10 

469900 

47200 

149300 

206100 

B-  10 
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TABLE  5 

COLLATERAL  DAMAGE  COMPUTATIONS 
(Homestead  Air  Force  Base, 
Homestead,  Florida) 


0.0 

0,5 

i  .c 

... 

i 

t 

— 

1 

* 

1 

I 

1 

1 

---- 

i 

8300 

1 

1 

.95 

.80 

8300 

i 

1 

1 

8300 

8300 

*  *  ? 

2.0 

__  . 

«  ___ 

-  .  ... 

1 

.95 

r 

1 

-- 

2.5 

— 

---- 

.58 

---- 

.85 

— 

.95 

— 

3.0 

1 

2900 

.43 

1200 

.63 

1 800 

.90 

2600 

3.5 

2 

4600 

.35 

1600 

.50 

2300 

.70 

3200 

4.0 

— 

.26 

.40 

— 

.57 

---- 

4.5 

f 

3100 

.18 

6oo 

.34 

!  100 

.46 

1400 

5.0 

1 

2600 

.11 

500 

.28 

700 

.40 

1000 

5.5 

1 

3800 

.07 

300 

.20 

800 

.35 

1300 

6.0 

— 

.06 

— 

.15 

— 

.30 

— 

6.5 

2 

16200 

.03 

500 

.11 

1800 

.24 

3900 

7.0 

1 

4200 

.08 

300 

.20 

800 

7.5 

2 

7 600 

.04 

300 

.15 

i  100 

8.0 

— 

---- 

.10 

— 

8.5 

— 

tm  mmtm 

.09 

— 

9.0 

— - 

.08 

- --- 

9.5 

— 

---- 

.06 

— 

10.0 

1 

10600 

.04 

■4  00 

10.5 

1 

4200 

n  .o 

— 

II. 5 

— 

— - 

12.0 

— 

— 

12.5 

--- 

— 

Notes : 

13.0 

2 

10900 

13.5 

— 

— 

1.  Population  and  Mortalities 

14.0 

1 

1800 

in  thousands 

14.5 

2 

6100 

2.  Kill 

Probab i 1 i ty 

(Pk)  for 

15.0 

1 

2100 

opt imum  air  burst 

15.5 

1 

1500 

16.0 

3 

12700 

16.5 

2 

17200 

17.0 

4 

1  730U 

17.5 

— 

18.0 

7 

36000 

18.5 

3 

16000 

19.0 

2 

8700 

19.5 

4 

20700 

20.0 

8 

34100 

TOTALS 

52 

253200 

!  2800 

i  /400 

24000 

(CONT'O. 1 
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TABLE  5  (cont'd.) 
COLLATERAL  DAMAGE  COMPUTATIONS 
(Hcvws lead  Air  Force  Base, 
Hofrxjstead ,  Florida) 


. . . 8  HI  . .  '  '  16  MT  "  "  "'  '  |S'hY~~~ 

Oist.  No.  Tot. 

d  M?  , _ Tracts  Pop. _ _ Mort . _ _ Hort . _ Pk  Mort  . 


0.0 

0.5 


1  .0 

1 .5 

2.0 

1 

8300 

— 

2.5 

— 

---« 

3.0 

1 

2900 

3.5 

2 

4600 

4.0 

— 

---- 

4.5 

1 

3100 

5.0 

1 

2600 

5.5 

1 

3800 

6.0 

— 

---- 

6.5 

2 

16200 

7.0 

1 

4200 

7.5 

2 

7600 

8.0 

— 

---- 

8.5 

— 

— 

9.0 

— 

— 

9.5 

— 

— 

10. 0 

1 

10600 

10.5 

1 

4200 

1  !  .0 

— 

— 

1  1 .5 

— 

— 

12.0 

— 

— 

12.5 

— 

— 

13.0 

2 

10900 

13.5 

— 

14.0 

1 

1  800 

14.5 

2 

6100 

15.0 

1 

2  100 

15.5 

i 

1500 

16.0 

3 

12700 

16,5 

2 

1  7200 

17.0 

4 

17300 

17.5 

— 

— 

18.0 

7 

36000 

18.5 

3 

16000 

19.0 

2 

8700 

19.5 

4 

20700 

20.0 

8 

34100 

TOTAL  S 

52 

253200 

i  i 

1  i 

1  8300  i 

1  -  1 


2900 

1 

.95 

4400 

1 

.80 

i 

.67 

2100 

.95 

.58 

1500 

.83 

.50 

1900 

.72 

.43 

— 

.62 

.38 

6200 

.55 

.34 

1400 

.49 

.31 

2  400 

.44 

.28 

.40 

.22 

um  tm 

.36 

.17 

— 

.34 

.14 

— 

.31 

.11 

1200 

.27 

.10 

400 

.23 

.09 

— 

.20 

.07 

---- 

.17 

.06 

-  —  - 

.14 

.04 

.11 

.09 

.08 

.07 

.06 

.09 

.05 

.04 

32  700 


****** 

I 

1 

8300 

1 

l 

» 

i 

} 

8300 

2900 

J 

i 

I 

2900 

4600 

l 

4600 

2900 

i 

1 

3100 

2200 

1 

2600 

2700 

! 

1 

1 

3800 

89OO 

16200 

2100 

.95 

4000 

3300 

.90 

6800 

— 

.80 

----- 

.72 

---- 

.67 

---- 

.61 

— 

2900 

.56 

5900 

1000 

.53 

2200 

---- 

.49 

— 

.43 

---- 

— 

.43 

---- 

— 

.41 

----- 

1000 

.39 

4300 

---- 

.37 

— 

100 

.35 

600 

4C0 

.33 

2000 

100 

.31 

700 

— 

.30 

500 

500 

.28 

3600 

.25 

4300 

.23 

4000 

.20 

— 

.18 

6500 

.16 

2600 

.  14 

1200 

.12 

2500 

.10 

3400 

43900 

96600 

0  !  s  t  . 
d  Mi  , 


No, 

Tracts 


TABLE  6 

COLLATERAL  OAKAGE  COMPUTATION? 
(MacDi IS  Air  Force  Base, 
Ttjmpci  ,  Florida) 


4100 


Ho  r  r  , 


4  700 
8900 
4500 

12700 

18300 
13300 
3700 
9200 
14  too 
22200 
19100 
31200 
Si  600 
33800 
44200 


i  1  .0 

4 

18900 

1 1 .5 

10 

44600 

12.0 

8 

43000 

12.5 

4 

23200 

13.0 

7 

36700 

13.5 

3 

13500 

14.0 

3 

16000 

14.5 

2 

4000 

15.0 

6 

43800 

15.5 

— 

_  _  ^  „ 

16.0 

3 

19100 

16.5 

— 

17.0 

3 

13500 

17.5 

— 

—  —  _  .. 

1  8.0 

9 

58600 

18.5 

2 

8000 

19.0 

2 

6800 

19.5 

1 

3300 

20.0 

6 

25500 

TOTALS 

150 

"■'vj 

0 

O 

O 

tyote-s : 


5 !  00 
2?00 
600 
1000 
i  100 
900 


Population  arc  Mortalities 
in  thousand- ■ 

Fill  Probability  (Pk)  for 
opt  imum  air  burst 


4700 

8500 

4100 


7300 
4700 
1100 
2200 
2800 
3300 
1 900 
28 00 
4100 
2000 
1800 


2)700 


(CGNT'0.) 


TABLE  6  (corn'd.) 
COLLATERAL  QAHAQt  CCMFuTAT IONS 
(MacQ  i  1!  Air  force  Base  , 
Tampa .  F  S  or i da ) 


T'mt 

16  Ml 

64 

MT 

Dirt, 
d  Mi. 

No. 

Tracts 

Tot . 
Pop. 

Pk 

Mort , 

Pk 

Mort . 

Pk 

Mort 

0.0 

1 

4100 

1 

4100 

1 

4100 

i 

4100 

0*5 

I  0 

— 

1 

1 

T 

> 

1 

t 

*  - 

1.5 

- 

1 

1 

---- 

i 

2.0 

2 

4700 

1 

4/00 

1 

4700 

! 

4/00 

2.5 

1 

8900 

1 

8900 

) 

89OO 

t 

1 

8900 

3.0 

] 

4500 

1 

4500 

1 

4500 

1 

4500 

3.5 

— 

— 

.95 

— 

1 

----- 

1 

5 

— 

4.0 

2 

12700 

.80 

10200 

1 

12700 

1 

12/00 

4.5 

— 

----- 

.67 

---- 

.95 

----- 

1 

— 

5.0 

4 

18300 

.58 

10600 

.83 

15200 

1 

i  8300 

5.5 

3 

i  3300 

.50 

6/00 

.72 

9600 

1 

!  3300 

6.0 

l 

3700 

.43 

1600 

.62 

2300 

1 

3700 

6.5 

2 

9200 

.38 

3500 

.55 

5100 

1 

9200 

7.0 

4 

14100 

.34 

4800 

.49 

6900 

.95 

1  3400 

7.5 

5 

22200 

.31 

6900 

.44 

9800 

.90 

20000 

8.0 

4 

I  9100 

.28 

5300 

.40 

7600 

.80 

!  5300 

8.5 

7 

31200 

.22 

6900 

.36 

1  1200 

.72 

22500 

s.o 

12 

51600 

.17 

8800 

.34 

1  7500 

.67 

34600 

9.5 

8 

33800 

.14 

4700 

.31 

10500 

.61 

20600 

10.0 

13 

44200 

.11 

4900 

.21 

1  1900 

.56 

24800 

10.5 

7 

2  7400 

.10 

2700 

.23 

6300 

.53 

14500 

1  l  .0 

4 

18900 

.09 

!  700 

.20 

3800 

.49 

9300 

11.5 

10 

44600 

.07 

3100 

.17 

7600 

.45 

20100 

12.0 

8 

43000 

.06 

2600 

.  14 

6000 

.43 

18500 

12.5 

4 

23200 

.04 

900 

.  1  1 

2600 

.4! 

9500 

13.0 

7 

36700 

.09 

3300 

.39 

14300 

13.5 

3 

1  3500 

.08 

1  100 

.37 

5000 

14.0 

3 

16000 

.07 

1  100 

.35 

5600 

14.5 

2 

4000 

.06 

200 

.33 

1  300 

15.0 

6 

43800 

.05 

2200 

.31 

13600 

15.5 

— 

— 

.05 

— 

.30 

— 

16.0 

3 

19100 

.04 

800 

.28 

5300 

16.5 

— 

---- 

.25 

— 

17.0 

3 

13500 

-?3 

3  i  00 

17.5 

— 

— 

.20 

— 

18.0 

9 

58600 

.18 

1 05OO 

18.5 

2 

8000 

.16 

1  300 

19.0 

2 

6800 

.14 

1000 

19.5 

1 

3300 

.12 

400 

20  .0 

6 

25500 

.  :  0 

->  Ann 

TOTALS 

150 

701 500 

10S100 

1775 00 

366500 

table  7 

C  0  L  l  A  T  E  RA  L  DA  HA  G  E  f.  CMP  ,'j  tv.  r  i  >  n  $ 
fWest over  Air  force  Base, 
Springfield,  Chi copee , 

Hoi  yoke  .  Mass  .  3 


1  Ml 

2  H ! 

4  MT 

D  i  5  t . 

No. 

To t , 

.Mor  t  . 

P*. 

*  ^ 

d  Hi. 

T  ra  c  t  s 

Pop . 

Pfc 

Mor  l . 

Mo  r  r  . 

0,0 

| 

8100 

j 

8100  1 

8100 

r 

i 

aioo 

0.5 

— 

— 

- 

— 

- 

1  .0 

- 

- 

— 

- 

- -  ~ 

1  .5 

1 

7400 

.95 

7000  1 

7400 

i 

7400 

2  .0 

2 

9700 

.80 

7800  .95 

920C 

1 

9700 

2.5 

1 

5800 

.58 

3400  .85 

4900 

.95 

5500 

3.0 

2 

10600 

.43 

4600  ,63 

6700 

.90 

CO  A  A 

23UU 

3.5 

5 

34 1 00 

.35 

? 1 9C0  .50 

17100 

.70 

2  3900 

4.0 

2 

14200 

.26 

3700  ,40 

5700 

,57 

81C0 

4.5 

7 

58700 

.18 

0600  .34 

20000 

,46 

2  7000 

5,0 

3 

2  0  800 

.11 

2300  .28 

5800 

8300 

5.5 

3 

22GOO 

.07 

1500  .20 

4400 

.35 

7700 

6.0 

7 

32300 

.06 

1900  .15 

4800 

.30 

9700 

6.5 

6 

32600 

.03 

1000  .11 

3600 

.24 

7800 

7.0 

4 

2  1800 

.08 

1  700 

.20 

4400 

7.5 

9 

44000 

.04 

I  800 

.15 

6600 

8.0 

4 

30500 

.10 

3100 

8.5 

2 

16800 

.09 

I  500 

9.0 

-  -- 

- 

.08 

— 

9.5 

2 

1  1400 

.06 

700 

10.0 

4 

2  5900 

.04 

I0G0 

10.5 

2 

26300 

1  1  .0 

4 

16000 

1  1  .5 

3 

10400 

(2.0 

1 

6500 

12.5 

— 

— 

Notes : 

13.  f 

3 

20400 

13.5 

1 

4300 

1  .  Popu 1  a  t i on 

and  Mortalities 

14.0 

3 

13500 

in  thousands 

14.5 

— 

— 

2 .  Kill  Probabi 1  i  ty 

(Pk)  for 

15.0 

1 

900 

opt imum  a i 

r  burst 

15.3 

— 

— 

16.0 

1 

boo 

16.5 

— 

— 

1  7.0 

2 

10000 

17.5 

1 

2200 

1 8,0 

— 

— 

18.5 

1 

6100 

19.0 

1 

2600 

19.5 

— 

— 

20,0 

! 

K'  nn 

J  J  V  N/ 

TOTALS 

90 

530200 

63800 

10  1  .'■'0 

1  udOt 

(CCNT  ■ 


TABLE 

7  i  "  '  i . } 

COL  i  T  l  H?- 1. 

DAMAGE  CLMp-jJA  7  K  U', 

( We  s  t i  v  <?  r 

Air  For  cc-  3a  >t  . 

$pr  :  nr:f  i 

t‘  i  d  .  Ch  1  . 

Ho  i 

y-jiKp,  Masjs,} 

8  MT 

16 

MT 

64 

h  r 

Q  i  S  t  . 
d  M ; . 

No . 

Tracts 

To  l . 
poP  • 

pk 

fiort . 

Pk 

Mnrt  . 

Mort  , 

O 

• 

O 

i 

8100 

! 

8 1 00 

} 

O  ?  r. .-x 

oiuv 

j 

H  !  00 

0.5 

— 

— 

- 

— 

- 

— 

- 

-  -  -  - 

i  .0 

----- 

- 

— 

- 

- 

—  w «- 

!  .5 

! 

7400 

! 

7400 

J 

t 

/H00 

i 

/  4oO 

2.0 

2 

9700 

1 

9700 

1 

3700 

) 

9700 

2.5 

I 

5300 

1 

5800 

) 

5800 

! 

5800 

3.0 

2 

10600 

1 

10600 

1 

10600 

{ 

10600 

3.5 

5 

34100 

.95 

32400 

1 

34  100 

1 

34  100 

^  .0 

2 

!  4200 

.80 

I  1400 

1 

14200 

1 

14200 

A. 5 

7 

58?Ou 

.67 

39300 

.95 

55800 

1 

58700 

5.0 

2 

20800 

.58 

12  100 

.S3 

17300 

5 

20800 

5.5 

3 

22000 

.50 

1  1000 

.72 

15800 

1 

2  20  Go 

6.0 

7 

32300 

.43 

1  3900 

.62 

20000 

1 

32300 

6.5 

6 

32600 

.38 

1  2400 

.55 

17900 

i 

32600 

7.0 

4 

2  1800 

.34 

7400 

.49 

10700 

.95 

20700 

7.5 

9 

44000 

7  1 
*  ^  ' 

13600 

.44 

1 9400 

.90 

39600 

8.0 

L 

30500 

.28 

8500 

.40 

12200 

.80 

24400 

8.5 

2 

i  6800 

.22 

3  700 

.36 

6000 

.72 

12  100 

9.0 

— 

---- 

.17 

---- 

.34 

---- 

.67 

— 

9.5 

2 

1  1400 

.14 

1600 

.31 

3500 

.61 

7000 

10.0 

4 

25900 

.1  1 

2800 

7 

7000 

.56 

14500 

10.5 

2 

26300 

.10 

2600 

.23 

6000 

.53 

!  3900 

1  1  .0 

4 

16000 

.09 

i40Q 

.20 

3200 

.49 

7800 

1  1  .5 

3 

10400 

.07 

700 

j? 

i860 

.45 

4700 

12.0 

! 

6500 

.06 

400 

.14 

900 

.43 

2  800 

12.5 

— 

— 

.05 

— 

, !  i 

— 

.41 

-  - - 

>  *>  O 
*  J  • 

3 

20400 

.04 

800 

.09 

1800 

.39 

8000 

13.5 

14.0 

14.5 

15.0 

15.5 

1 6.0 

16.5 

17.0 

1  /  •  J 

18.0 
!  8.5 

19.0 

19.5 

20.0 

1 1 1 T  h  L  s 

! 

j 

\ 

1 

2 

l 

1 

1 

90 

4300 

13500 

900 

800 

1 0000 
22U0 

6100 

2  600 

3500 

^  <li/  < 

2  1  7  60(T 

.07 

.06 

.05 

.  0  j 

.04 

300 

800 

290  30:.' 

.37 
.35 
.33 
.31 
.30 
.28 
.25 
.23 
.20 
.  18 
.  16 

.  1  2 
.  10 

1  600 
4  /00 

300 

200 

2  300 
4u0 

1  000 
400 

•♦00 

"*  *  J  ;  \  ‘  • 

TAR;  i  -i 

COtLATt  -tAi  OAMAt'iC  •  mpi.itat  iqm- 
l  j  t  r  ,  if  A  t  r  *  n  r  ce  Sa  . e  v 
De  t ro i i  ,  H « cH i yen } 


i  NT 

i  MT 

4  HT 

Dlst, 
d  Mi. 

No. 

T  ract  s 

Tot. 

Pop. 

Pk 

P.k 

Mart . 

Pk 

Mo  r  1 . 

0*0 

1 

3900 

1 

3900 

i 

3900 

1 

3900 

0.5 

--- 

— 

1 

1 

---- 

] 

- - 

1.0 

•-  * 

i 

1 

1 

«... 

1*5 

— 

— 

.95 

---- 

1 

-  «... 

1 

—  —  —  ^ 

2.0 

c. 

9300 

.80 

7400 

.95 

9800 

5 

w  —  -- 

2*5 

---- 

.58 

— 

.85 

--T-- 

.95 

3.0 

3 

13900 

.43 

6000 

.63 

3800 

.90 

t  2500 

3*5 

2 

1  1500 

•  35 

4000 

.50 

5800 

.  70 

8100 

4.0 

1 

5400 

.  26 

1400 

.40 

2200 

.57 

3100 

4.5 

1 

8300 

.  18 

1600 

.34 

3000 

.46 

4  100 

5.0 

1 

3300 

.  1 1 

400 

.28 

900 

.40 

1300 

5.5 

1 

3400 

.07 

200 

.20 

200 

.35 

1200 

6.0 

3 

19400 

.06 

100 

.  15 

2900 

.30 

5800 

6.5 

! 

1300 

.03 

.  1  1 

100 

.  24 

300 

7.0 

2 

10000 

.08 

800 

.20 

2000 

7.5 

3 

7300 

.04 

300 

.  15 

1  100 

8.0 

2 

10700 

.  10 

1  100 

8.5 

3 

17900 

.09 

1600 

9.0 

4 

26400 

.03 

2100 

9.5 

1 

14600 

.06 

900 

10,0 

3 

17800 

.04 

700 

JO. 5 

4 

18900 

1  1.0 

5 

40600 

M.5 

4 

25600 

12.0 

5 

34200 

12.5 

7 

52800 

Notes  : 

13.0 

— 

— 

13.5 

4 

29800 

1  . 

Popu 1  a  t i on  and  Mor  ta 1 i t  i  es 

14.0 

3 

15100 

in  thousands 

14.5 

4 

25800 

2. 

Kill  Probability  (Pk)  for 

15.0 

16 

77400 

op  1 i mum  air  burst 

15.5 

5 

31900 

16.0 

17 

93800 

16.5 

10 

51200 

17.0 

13 

69100 

17.5 

17 

83300 

18.0 

19 

86800 

18.5 

17 

80200 

19.0 

26 

i 23:09 

19.5 

13 

57800 

20.0 

19 

89900 

TOTALS 

24  2 

1277300 

25000 

37700 

4d800 

(CONT’D.) 
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TABLE  8  ( con t * d . } 
collateral  damage  COMPUTATIONS 
(Self ridge  Air  rcrce  Base, 
Detroit,  Michigan) 


0 

MT 

!  6 

MT 

64 

MT 

D  1  s  t . 

No. 

Tot. 

pk 

d  Hi. 

T  ract $ 

Pop. 

Mo  rt . 

pk 

Mo  rt , 

Mo  f  t . 

0.0 

1 

3900 

! 

3900 

: 

3900 

i 

3900 

0.5 
!.  0 

«.  at 

1 

i 

i 

1 

1 

1 

:::: 

1.5 

2.0 

2 

9300 

j 

I 

9300 

\ 

i 

9300 

! 

! 

9300 

2.5 

— 

— 

1 

— 

1 

---- 

1 

— 

5.0 

3 

1 3900 

t 

139C0 

i 

13900 

1 

1 3900 

3.5 

2 

1  !50G 

.95 

10900 

1 

11500 

1 

1  1500 

4.0 

1 

5400 

.80 

4300 

l 

5400 

1 

5400 

4.5 

1 

8900 

.67 

6000 

.95 

8500 

1 

8900 

5.0 

1 

3300 

.58 

1900 

.83 

2700 

1 

3300 

5.5 

1 

3400 

.50 

1700 

.72 

2400 

1 

3400 

6.0 

3 

19400 

.43 

3300 

.62 

12000 

i 

19400 

6.5 

I 

1300 

.33 

500 

.55 

700 

1 

1300 

7.0 

2 

10000 

.34 

3400 

.49 

4900 

.95 

9500 

7.5 

3 

7300 

.31 

2300 

.44 

3200 

.90 

6600 

8.0 

2 

10700 

.28 

3000 

.40 

4300 

.80 

8600 

8.5 

3 

17900 

.22 

3900 

.36 

6400 

.72 

1  2900 

9.0 

4 

26400 

a  *  f 

4500 

.34 

9000 

.67 

|  '7  700 

9.5 

i 

1460C 

.  14 

2uu0 

.31 

4500 

.61 

8900 

10.0 

3 

17800 

.  1 1 

2000 

.27 

4800 

.56 

10000 

10.5 

4 

18900 

.  10 

1900 

.23 

4  300 

.53 

10000 

n.o 

5 

40600 

.09 

3700 

.  20 

8100 

.49 

20000 

n.s 

4 

25600 

.07 

1800 

.  17 

4400 

.45 

11500 

12.0 

5 

34200 

.06 

2100 

.  14 

4800 

.43 

14700 

12.5 

7 

52800 

.05 

2600 

.  11 

5800 

.41 

21600 

13.0 

— 

— 

.04 

.09 

— 

.39 

— 

13.5 

4 

29800 

.08 

2400 

.37 

11000 

14.0 

3 

15100 

.07 

1  100 

.35 

5  300 

14.5 

4 

25800 

.06 

1500 

.33 

8500 

15.0 

1 6 

7  7400 

.05 

3900 

.3! 

24000 

15.5 

5 

31900 

.05 

1600 

.  30 

9600 

16.0 

17 

93800 

.04 

3800 

.  28 

26300 

16.5 

10 

51200 

.  25 

1  2800 

17.0 

13 

69100 

.  23 

15900 

17.5 

17 

83300 

.  20 

16700 

18.0 

19 

86800 

.  18 

15600 

18.5 

17 

80200 

.  16 

12800 

19.0 

26 

1  23100 

.  14 

17900 

19.5 

13 

57800 

.  12 

6900 

20.0 

19 

89900 

.  10 

9000 

TOTALS 

242 

1277300 

9  3900 

149100 

424600 

D  i  - 1  . 

No . 

T  .  *  . 

P. 

(1  Hi. 

T  rat  t 

P.>P. 

t*  -  -  * 

M  u 

K  • 

S\ 

M-  -r  '  t 

0.0 

1 

-r** 

■J  t  W  v. 

s230 

s 

-  .  j-J 

3J 

1  .0 

•W  M  « 

-  ~ 

>*>  «.  . 

_ _ 

1  .5 

t 

.95 

3^00 

<  K :  3  i  *. 

i 

3600 

2,0 

1 

I 

8400 

.  80 

6  700 

.95 

8000 

8900 

2.5 

1 

0800 

. 5  8 

/  9  •'}  r* 

Qf 

*  !  -*» 

•  w 

.95 

+600 

3.0 

3 

i  7800 

-  .3 

7  700 

•  63 

1  1  200 

.90 

16000 

3.5 

2 

!  04u0 

.35 

3600 

.50 

5200 

.  70 

7300 

4.0 

3 

I  1  >00 

,  26 

2900 

m  55vj 

.57 

6-00 

4.5 

6 

33800 

.  18 

6100 

•  34 

1 1 500 

.46 

15500 

5.0 

3 

1  3400 

.  i  1 

i  500 

.28 

3800 

.40 

5400 

5.5 

4 

!  4000 

.07 

1000 

.20 

2800 

.  35 

4900 

6.0 

3 

12  700 

.06 

800 

.15 

1900 

.30 

3800 

6. 5 

u 

14000 

.03 

400 

.  i  ! 

1  500 

.24 

3400 

7.0 

5 

18200 

.08 

1500 

.20 

3600 

7.5 

6 

,.-000 

.  04 

1000 

.  15 

3600 

8.0 

6 

25800 

.  10 

2600 

8.5 

8 

-0000 

.09 

3600 

9.0 

5 

20500 

.08 

1600 

9.5 

4 

16200 

.06 

1000 

10,0 

6 

2  3800 

.04 

1000 

i  r 

*  *■*  •  v 

J 

’•  /  yuo 

1  1.0 

6 

28300 

11.5 

1 

5900 

12.0 

4 

19600 

12.5 

13.0 

3 

2 

9900 

16200 

Not  es : 

>3.5 

14.0 

2 

2 

4800 

2  700 

i .  Popu ! a  t 
in  thou 

i  0^  and 
£>  :  1  d  S 

Mor  ta 1 

i  t  i  e  s 

14.5 

I  5.0 

2 

2 

14400 

4600 

2  .  K  i 

!  1  Prcsbab  i  I  i  t 

y  (P|J 

f  or 

15.5 

1 

3700 

cp 

t  1  nur1 

<3  1  r  pur 

i  t 

16.0 

3 

15300 

16.5 

— 

17.0 

— 

17.5 

1 

10200 

18.0 

1 

4300 

18.5 

— 

— 

19.0 

1 

3200 

19.5 

1 

2  100 

20.0 

1 

1200 

TOTALS 

'08 

483700 

43100 

66800 

1 02500 

ICONT  '0 


CCv-_ATE9 

;  A  i  A' 

►  /*  w. 

AKAGt  C 

!  i  \j  t'-j  ^ 

( t  a  ■  . 

.... : 

A  1  f  r  t  0 

<1  *  . 

F  •. 

if;  f\ 

S>  ft*',  T  (  *  <i 

} 

8  MT 

16 

M? 

A 

Mf 

4>  <  i  t  * 

WJ.  ~ 

tot  , 

d  .Mi. 

T  ract s 

.  ..pop . 

Pk 

Mo*-?  . 

P  k 

Ho  r  t  , 

Meet  . 

0.0 

0.5 

2 

i 

6200  1 

6200 

i 

6200 

1 

6200 

!  .0 

1.5 

i 

jbOO  s 

—  * 

3600 

1 

3600 

1 

3600 

2.0 

i 

8400  1 

8400 

i 

8400 

k 

8400 

r 

^  •  4 

i 

4800  1 

48GG 

i 

4800 

] 

4800 

3.0 

3 

1 7800  1 

17800 

i 

1  7800 

1 

1  7800 

3.5 

2 

10400 

.95 

9900 

! 

10400 

} 

10400 

4.0 

3 

1  1300 

.80 

9000 

1 

1  1300 

1 

11300 

4.5 

6 

33800 

.6/ 

22600 

-95 

32100 

\ 

33800 

5.0 

3 

1  3400 

.58 

7800 

.83 

1  1  100 

1 

!  3400 

5.5 

4 

14000 

.50 

7000 

.72 

10100 

1 

14000 

6.0 

3 

12700 

.43 

5500 

.62 

7900 

i 

12700 

6.5 

4 

14000 

•  38 

5300 

.55 

7700 

1 

14000 

7.0 

5 

18200 

.34 

6200 

.49 

8900 

.95 

17300 

7.5 

6 

24000 

•  31 

7400 

.44 

10600 

.90 

2 1 600 

8.0 

6 

25800 

.28 

7200 

.40 

10300 

.80 

20600 

8.5 

8 

40000 

.22 

8800 

06 

14400 

.72 

23800 

9.0 

5 

20500 

.17 

3500 

.3'‘ 

7000 

.67 

13700 

9.5 

4 

16200 

.  14 

2300 

.3! 

5000 

.6! 

9900 

10.0 

6 

23SOO 

.  1  1 

2600 

.27 

6400 

.56 

13300 

10.5 

2 

17900 

.10 

1800 

.23 

4100 

.53 

9500 

1  1  .0 

6 

28300 

.09 

2500 

.20 

5  700 

.49 

13900 

11.5 

1 

5900 

.07 

400 

*  *7 
•  »  / 

1000 

.45 

2  700 

12.0 

4 

19600 

.06 

1200 

.14 

2  700 

•  m3 

8400 

12.5 

3 

9900 

.05 

500 

.  1  1 

1  100 

.41 

4100 

13.0 

2 

16200 

.04 

600 

-09 

1500 

.39 

6300 

13.5 

0 

4. 

4800 

.07 

300 

-37 

1800 

14.0 

2 

2700 

.06 

200 

.35 

900 

14.5 

2 

14400 

.05 

700 

.33 

4800 

15.0 

2 

4600 

.05 

200 

.31 

1400 

15.5 

i 

3700 

.04 

100 

.30 

1  100 

16.0 

3 

15800 

.28 

4400 

16.5 

— - 

•  -5 

.... 

17.0 

— 

.23 

--- - 

17.5 

1 

10200 

.20 

2000 

18.0 

1 

4300 

.  i  8 

800 

18.5 

— 

— 

.  1 6 

— 

19.0 

1 

3200 

.  14 

400 

19.5 

i 

2100 

.12 

300 

20.0 

i 

1200 

.10 

100 

TOTALS 

108 

483700 

152900 

2 1 1 600 

338500 

TABLE  10 

COLLATERAL  QAHAGE  COMPUTATIONS 
(Me Chord  Air  Force  Base, 
Tacoma,  Washington) 


1  Ml  2  M[  4  MT 


D  i  s  t  . 
d  Mi, 

Ho . 

T  racts 

Tot . 

Pop , 

pk 

Mo  r  t . 

Mo  r  L . 

K 

Mor  t. . 

0.0 

^  » 

] 

..... 

I 

} 

0 .5 

— 

— 

1 

.... 

1 

.... 

\ 

1 .0 

— 

— 

1 

- - 

! 

.... 

) 

- - 

1  .5 

— 

.95 

— 

! 

— 

i 

— 

2.0 

1 

8100 

.80 

6500 

.95 

7700 

1 

8100 

2.5 

1 

6100 

.58 

3500 

.85 

5200 

.95 

5800 

3 .0 

2 

1  7000 

.43 

7  300 

.63 

10  700 

.90 

15300 

3.5 

i 

9200 

.35 

3200 

.50 

4600 

.70 

6400 

4.0 

i 

2800 

.26 

700 

.40 

1  100 

.57 

1600 

4.5 

3 

14500 

.18 

2600 

.34 

4900 

.46 

6700 

5.0 

6 

2  6800 

.1  1 

2900 

.  2 1 

7500 

.40 

10  700 

5.5 

3 

35700 

.07 

2  500 

J5 

5400 

.35 

12500 

6.0 

5 

1  /400 

.06 

1000 

.11 

1900 

.30 

5200 

6.5 

2 

5800 

.03 

300 

.08 

800 

.24 

2400 

7.0 

4 

18800 

.04 

800 

.20 

3800 

7.5 

4 

16400 

J5 

2500 

8.0 

2 

8600 

JO 

900 

8.5 

5 

21800 

.09 

2000 

9.0 

3 

15500 

.08 

1200 

9.5 

4 

26700 

.06 

1600 

10. 0 

4 

14900 

.04 

600 

10.5 

2 

7400 

1  1  .0 

— 

— 

11.5 

1 

700 

12.0 

4 

13600 

12.5 

4 

10000 

Notes  : 

13.0 

J 

1 

6500 

13.5 

1 

900 

1 .  Popu  tat  ion 

arid  Mor 

ta 1 i t i es 

14.0 

2 

9900 

i  n 

thousands 

14.5 

1 

2  100 

2 .  Kill  Probab 

i  !  i t y  (Pl)  t  or 

15.0 

3 

7*400 

opt 

i mum  a i r 

bu  rs  t 

15.5 

— 

— 

16.0 

1 

5700 

16.5 

I 

3000 

1  7.0 

1 

2900 

17.5 

— 

— 

i  8.0 

) 

O 

O 

18.5 

— 

— 

19.0 

6 

36200 

19.5 

— 

— 

20.0 

5 

24000 

TOTALS 

85 

408100 

305UU 

50600 

87300 

(COM  1  0.  ) 
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TABLE  10  (cont!d,3 
COLLATERAL  DA.HAGE  COMPUTATIONS 
{McChord  Air  Force  Base, 
Tacoma ,  Washington) 


Tir 

!  6  NT 

64  NT 

0  i  st , 
d  Mi  , 

No, 

Tracis 

Tot . 
Pop, 

?k  Mart. 

*ort . 

pk  Mart. 

i  ,5 

... 

.... 

1 

^  «*  •* 

I 

---- 

? 

- *  - 

2,0 

1 

8;oo 

1 

8100 

1 

8100 

1 

8100 

2.5 

i 

6100 

1 

6ioo 

1 

6100 

j 

6100 

3.0 

2 

17000 

1 

1 

!  7000 

i 

1  700u 

I 

17000 

3.5 

i 

9200 

.95 

87  GO 

1 

9200 

1 

9200 

4.0 

1 

2800 

,80 

2200 

1 

2800 

1 

2800 

4.5 

3 

14500 

.67 

9700 

.95 

1  3800 

1 

14500 

5.0 

6 

26800 

.58 

15500 

.83 

22200 

| 

26800 

5.5 

3 

35700 

.50 

17900 

.72 

25700 

1 

35700 

6.0 

5 

17400 

.43 

7500 

.62 

10800 

1 

1  7400 

6.5 

2 

9800 

.38 

3  700 

.55 

5400 

1 

9800 

7.0 

4 

i  8800 

.34 

6400 

.49 

9200 

.95 

17900 

7.5 

4 

16400 

.31 

5 1 00 

.44 

7200 

.90 

14800 

8.0 

2 

8600 

.28 

2400 

.40 

3400 

.80 

6900 

8.5 

5 

2 !  800 

.22 

4800 

.36 

7800 

.72 

15700 

9.0 

3 

15500 

.17 

2600 

.34 

5300 

.67 

10400 

9.5 

4 

26700 

.14 

3700 

.31 

8300 

.61 

16300 

10.0 

4 

14900 

.1  1 

1600 

.27 

4000 

.56 

8300 

10.5 

2 

7400 

JO 

700 

.23 

1700 

.53 

3900 

1  I  .0 

— 

— 

.09 

,20 

- --*• 

.49 

— 

1  1  .5 

j 

700 

.0? 

— 

.17 

100 

.45 

300 

12.0 

4 

1 3600 

.06 

800 

.14 

1900 

.43 

5800 

12.5 

4 

10000 

.05 

500 

.1  1 

1  too 

.4! 

4100 

13.0 

1 

8500 

.04 

300 

.09 

80  0 

.39 

3300 

13.5 

1 

900 

.08 

100 

.37 

300 

14.0 

2 

9900 

.07 

700 

.35 

3500 

14. S 

1 

2100 

.06 

100 

.33 

700 

15.0 

3 

7400 

.05 

400 

.31 

2300 

15.5 

— 

— 

.05 

— 

.30 

— 

16.0 

1 

5700 

.04 

200 

.28 

i  bOO 

16.5 

1 

3000 

.25 

800 

17.0 

1 

2900 

.23 

700 

17.5 

— 

— 

.20 

— 

18.0 

1 

5700 

J8 

1000 

18.5 

— 

— 

.16 

— 

19.0 

6 

36200 

.14 

5  i  QO 

19.5 

— 

— 

.  1  2 

20.0 

5 

24000 

.  1  o 

240C 

TOTALS 

85 

408100 

125300 

1 73400 

273500 

HI -361-RR/5 


C-  i 


appendix  c 

COLLATERAL  DAMAGE 
Adjusted  Computations 


rounJd  f  9  tab!es  fre  the  results  of  adjusting  the 

rough  damage  computations  (Appendix  A)  according  to  the 
mformat.on  oenved  from  the  detailed  computat  ions  (Appendix 

,1  dre1!isted  each  weapon  s Tzl  and  are 

* n  thousands  of  people. 


i 


Megatons  -  Optimum  Ai 


Roswe I 


COLLATERAL  DAMAGE 


Hoses  Lake 


collateral  damage 


Merced 


S/yy- 19?-  ih 


COLLATERAL  DAMAGE 


8  arujor 


CO 

cn 


NJ 


cu 

o 


2? 

o 


iSi  I 


gam 

■Hill 

■— ■ 

■am 
m— B— ■ 

■md 

■nman 
■mn 


CO 


^4 

K> 


OD 


cr^ 


collateral  damage 


COLLATERAL  DAMA 


snjoy 


COLLATERAL  DAMAGE 


Fa :  rborr> 


5/HH- I9f-»H 


C  1  'J 


H I  -  jb  1 -RR/5 


0-1 


APPENDIX  D 

COLLATERAL  DAMAGE 
Blast  Shelter  Cost  Computations 


As  a  first  approximation  the  cost  of  a  program  which  provides  blast 
shelters  which  protect  against  any  size  weapon  (or  less)  can  be  obtained 
by  taking  the  cost  of  a  required  shelter  space  at  the  center  of  popula¬ 
tion,  multiplying  by  the  total  population  at  risk,  and  summing  over  the 
57  targets.  The  following  tables  contain  the  results  of  such  computa¬ 
tions  for  1-MT  weapons  and  8-MT  weapons,  include  detail  calculations  for 
10  large  places  and,  based  on  these  detailed  ca luc lat ions ,  adjustments 
to  other  large  places.  Costs  are  based  on  the  formula 

Cost  per  space  =  $50  +  $20  VF 
Where  p  *  shelter  ps ?  rating 

and  10  levels  of  shelter  hardness  (220,  100,  60,  40,  25.  20,  )6,  12,  9, 
and  6  psi).  Shelters  are  provided  within  30  miles  of  GZ  for  8-MT  weapons 
and  5  miles  for  1-MT  weapons.  Overpressures  at  greater  distances  are 
less  than  5  psi,  and  we  assume  that  blast  shelters  are  not  required.  In 
addition,  we  assume  people  close  to  GZ  (<  I  mile  for  8-MT  and  <0.5  mile 
for  1-MT)  are  able  to  disperse  to  shelters  provided  for  them. 

Population  and  distance  data  were  taken  from  Appendix  C.  Cost 
figures  are  in  millions  of  dollars.  The  number  of  spaces  provided  at 
each  site  is  shown  in  parentheses  above  the  cost  figure. 
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BLAST  SHELTER  COSTS 


tNo. 


.f  Spdt 
■  iO6 


X  I  IJ  J 


H 

Target  and 
Nearest  City 

. — - - 

State 

m 

Total 
Pop , 
xiO? 

A 

m  f  . 

Opt  ' 

A  i  r  3 

1  HT 

ur 

r  S  ! 

8  MT 

mu 

Dav  is-Monthan 

'  ' 

A  r  »  z  . 

Ao 

Tucson 

254 

5.5 

017) 

13.1 

(220) 

28.9 

—i 

z. 

Vandenburg 

Cal  . 

Ao 

Lompoc 

29 

9.2 

0) 

0.2 

(21) 

2.3 

3 

Bea  1  e 

i 

i 

-  -  -  -  - -i 

Marysv i I 1 e 

^  , 

52 

7.0 

(2) 

0.3 

■BOB 

1  1 

■ 

Lowry 

Colo. 

Ao 

, 

Denver 

813 

5-2 

1 

5 

Mountain  Home 

1  daho 

-  ----  -  - 

Ao 

j§ 

HH 

SB 

Mountain  Home 

1  I 

1  1  .2 

(2) 

0.2 

6 

Sch i 1 i i ng 

Kan . 

Ao 

Sa  1  i  na 

79 

3-2 

(5D 

5.6 

(59) 

8.5 

1 _ 

Note :  Detail  cost  calculations  for  targets  designated  by 

an  asterisk  (-■)  may  be  found  on  pages  12  through  2i. 
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BLAST  SHELTER  COSTS 

(No.  of  Spaces  x  10^ 
5  x  !06 


■ 

Target  and 
Nearest  City 

. . 

State 

Prior. 
Oes ig. 

T77nT“ 

Pop. 

xio3 

d 

m  i  . 

- 5 ~r 

Air  3. 
I  MT 

jr  st 

8  MT 

7 

Forbes 

Kan , 

Hi 

Topeka 

152 

-  . 

6.7 

—  — .  ... 

(35) 

4.2 

(  1 00) 
12.3 

8 

McConne ! 1 

Kan. 

Ao 

Wichita 

362 

5.5 

(166) 

18.6 

(314) 

41.1 

9 

Ma  1  s  t  rom 

Mont . 

Great  Falls 

70 

5.2 

(1) 

0. 1 

10 

Lincoln 

Neb. 

L i nco 1 n 

178 

5.  I 

(82) 

9.2 

054) 

20.2 

1 1 

Of futt 

Neb . 

Hi 

Omaha 

539 

9.7 

(4!) 

5.1 

(226) 

25.8 

D 

Wa  1  ke  r 

N.M. 

Ao 

Roswel 1 

■ 

6.0 

O) 

0.  1 

(47) 

5.2 

_ 

_ _ 

0-4 
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BLAST  SHELTER  COSTS 

(No.  of  Spaces  x  103) 
$  x  I06 


No. 

Target  and 
Nearest  City 

State 

|^| 

l|EfS 

Pin« 

n 

Hnnsfli 

13 

Plattsburgh 

N.Y. 

■Hi 

Plattsburgh 

8) 

3.3 

{29} 

3.3 

(48) 

6.4 

14 

A I  xus 

Okl  a. 

A0 

A1  tus 

45 

3.6 

■SB 

■SB 

(33) 

4.4 

15 

El lsworth 

S.Q. 

B 

Rapid  C i ty 

53 

8.0 

0) 

0.1 

mesm 

IKBH 

16 

Oyess 

Texas 

B 

■■ 

Abi lene 

117 

6.5 

C2> 

0.2 

(108) 

12.0 

17 

Fairchi Id 

Wash. 

B 

r”— . 

Spokane 

_ _ 

263 

12.5 

(ii) 

2.6 

(80) 

9.6 

18 

Larson 

Wash . 

B 

Hoses  Lake 

36 

6.0 

(7) 

0.9 

(23) 

3.1 

< 


» 
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BLAST  SHELTER  COSTS 


(No *  of  Space s  x  10?) 
$  X  io6 
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BLAST  SHELTER  COSTS 


(No,  of  Spaces  x  !0; 
S  x  tO6 


H I -3&> -RR/5 


0- 


Bangor 


125 


2.0 


(59) 

7.8 


(83) 

14.4 


H1-36I-RR/5 


0-9 


BLAST  SHELTER  COSTS 

fNo,  Of  Spaces  x  iO 
$  a  IQ6 


No. 

Target  and 
Nearest  C  >  ty 

State 

Pr ior , 
Oe  3  i  q . 

'Total 

Pop. 

xl03 

m 

Opt  i- 

!  Ml 

■u  r • 

42 

K Inehe loe 

Mich. 

A!  _ 

Snta  f  1  Towns 

20 

*  . 

(2) 

0.3 

n 

43 

Co lumbus 

Miss. 

.  *L.  - 

"  ' . ' 

Columbus 

58 

10.  3 

0) 

0.2 

(6) 

0.7 

44 

Whi teman 

Mo. 

A! 

Warrensburg 

28 

9.7 

0) 

0.2 

(6) 

0.7 

^45 

Glasgow 

Mont . 

m 

Smal 1  Towns 

•  . 

•  *» 

46 

Pease 

Ai 

... 

Portsmouth 

86 

3.2 

(30) 

3.3 

(70) 

8.6 

47 

G  r  i  f  f  i  s  s 

N.  Y. 

Ai 

_ 

Rome 

103 

2.5 

(74) 

9.0 

U*\  * 

OO 

Utica 

202 

12.5 

Hi 

(62) 

7.4 

D- 1  0 
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BLAST  SHELTER  COSTS 

(No,  Of  Syat.es  A  i  0  ^  ) 
$  x  iO6 


No. 

Target  and 
Nearest  C i tv 

— 

State 

H 

I 

m 

HHHKS 

■■ 

C 

>  n 

OO  — 

~4 

48 

Seymour  Johnson 

N.C. 

m 

m 

Goldsboro 

55 

(34 } 

3.2  3.8 

(40) 

5-8 

49 

Grand  forks 

M 

..  Aj_.  ... 

Grand  Forks 

58 

m 

(2) 

0.3 

(9) 

1.  1 

50 

Minot 

N.  0. 

A1 

Minot 

HI 

0) 

0.2 

(7) 

0.9 

■ 

Lockboume 

Ohio 

— 

. .  ....  .. 

■1 

Columbus 

728 

12.0 

(30 

7.2 

l-nM~  r  1 
(22  1) 
26.6 

■ 

Wr iqht-Patterson 

■ 

m 

Dayton 

600 

9.0 

■a 

(253  ) 
28.8 

Spr ingf iel d 

127 

14.2 

(ii) 

) .  6 

(32) 

4  7 

Fa  i  rborn 

'  ' 

21 

2.0 

(21) 

2.6 

(21  } 

4.3 

I 


I 
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BLAST  SHELTLR  COSTS 

(No.  of  Spaces  x  !0*) 
$  x  !0° 


No. 

Target  and 
Nearest  C i ty 

State 

"" ■  "  -- 

Pr ior . 
Des i q. 

total 

Pop. 

x  io3 

d 

mi. 

Opt  ir 

Air  8 
i  MT 

ALU— . - 

8  MT 

53 

C 1 i nton-Sherman 

Okia. 

A] 

£  *  k  City 

26 

12.6 

(2  1 

0.3 

(9) 

1.0 

5^ 

Bergst  row 

Texas 

A1 

Austin 

232 

7.8 

(3) 

0.4 

(207) 

24.  1 

55 

Biggs 

Texas 

r_AL  _ 

■  —  H 

£ 1  Paso 

316 

3.8 

(305) 

33.7 

(309) 

43.2 

56 

Carswe 1 1 

Texas 

A} 

Fort  Worth 

48-4 

6.4 

(no) 

13.3 

(319) 

39.2 

57 

HcChord 

Wash. 

A1 

Tacoma 

.  ”  JJ 

408 

Hi 

(85) 

9.2 

(270) 

32.3 

Total  A| 

8799 

0757) 

2  05.3 

(4224) 

521.4 

57 

12037 

(2712) 
319. 1 

m 

_ _  .... 

mi 

;  37900 

35900 
i  *41600 


i  44300 


28 


31%0 


37700 


49200 


35900 

41600  i 

16 

12 

.30  , 

t 

120 

4 .  ? 

5. C 

44300 

9 

1  10  1 

26800 

9 

;  ! 

1  1C 

3.0 

32100 

6 

♦  > 

100 

3  •  • 

42500 

6 

4  J 

.00 

f 

L 

|  -.3 

61100 

6 

r  - . 

j  100 

;  *•» 

LOWRY  AFB 
DENVER,  COLORADO 


BLAST  SHELTER  COSTS 
($50  ♦  $20  -/?•  where  p  *•  pb  1  ; 


HI-  361-ftR/J, 


!  KT 


J  1  » 

i 

f 

t 

|  M  ,  r  rjnt* 

it. 

'  ’  * 

Space 

j 

1  r  r  .  f 

I  Or- 

I  (i.  -r 
t 

j 

i 

i 

i'  t  I 

i 

j  t'j  ,  I' 

1 

j  220 

350 

i 

8300  : 

60 

205 

I  !  .  7 

25 

ISO 

i 

j 

--- 

16 

130 

1 

i  *" 

1 

12 

120 

i 

2900 

; 

9 

1  10 

0.3 

4600 

9 

HO 

j  0.5 

... 

6 

1  00 

... 

3(00 

6 

f- 

t 

i 

100 

0.3 

2600 

6 

100 

j  0.3 

homestead  afe 

HOMESTEAD,  FLORIDA 


8LAST  SHELTER  COSTS 
($50  -  $20  tT  where  p  =  ps i ) 


2  1500 


31 


i 

i 


t 


l 


Hl-36i-«K/5 


TOTALS 


295600 


33.7 


53200 


6.6 


Ht  361 -Rft/5 


D  i  t>  t  . 
d. 

3  MT 

(eri  .  } 

!  Total 

Pop  . 

: 

Shelter 
Hardne  ss 
(ps  1 ) 

< 

;Cost  pi.-.- 

Space 

(S) 

Ti  .1  a  I 

Cos  t 

($  x  1 0° ) 

O.o 

| 

... 

... 

... 

0.5 

I 

1 

1  .0 

t 

3900 

220 

350 

1  .4 

i  .5 

I  ~  1 

100 

250 

... 

2.0 

I 

9300 

60 

205 

1 .9 

2.5 

40 

175 

... 

3.0 

; 

1 3900  j 

*5 

150 

2.1 

3  S 

.  s 

1 1500 

20  ; 

’  140 

1 .6 

4.0 

5400 

16  ! 

f  J 

:  130 

0.7 

4.5 

-  . . -j 

8900 

16 

130 

1.2 

5-0 

3300 

12 

120 

0.4 

5.5 

1  3400 

12 

I2C 

0.4 

6.0 

19^00  1 

. . .J 

9 

110 

1.0 

6.5 

1300 

1,1  ! 

9 

10 

0.1 

7.0 

10000 

1 

9  ! 

...  - _ _ 

1 10 

L  -  -  - _ 

1 .1 

7.5 

7300 

9 

0.8 

8.0 

10700  ! 

6 

100 

1 .  l 

8.5  ! 

i 

...  I 

17900 

6 

100 

l  .8 

1 

9.0  1 

■  - . i 

26400 

1  6 

ICO  i 

_ 1 

2.6 

9.5 

11*600 

6 

mm 

10.0 

1  7800 

1 - 1 

6 

1 

100  j 

1.8 

r - - i 

!  | 

» 

TOTALS 


18500 


.5 


1 1500 

9 

1  10 

5400 

6 

100 

8900 

6 

100 

3300 

6 

100 

1.3 

0.5 

0.9 

0.3 


SELFRIDGE  AFB 
DETROIT,  MICHIGAN 


BLAST  SHELTER  COSTS 
($50  +  $20  -vT  whe  re  p  *  ps i ) 


